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ABSTRACT 
 
The purpose of this Bachelor’s Thesis was to design two dry toilet models for the 
households in urban and rural environments in Ho Municipality in Ghana, and to 
study which kind of support systems households need to obtain a latrine and 
properly maintain it. To provide a starting point, a standard urban and a standard 
rural family were defined in the study. 
The thesis was commissioned by Lahti Region Development LADEC ltd, which is 
coordinating a North-South Local Government Co-operation with Ho Municipal 
Assembly on behalf of City of Lahti. The results will be utilized in the ecological 
sanitation project implemented in Ho Municipality in Ghana. A special notice on 
the study was paid on the environmental health officers’ aspect. The research is 
based on literature analysis and environmental health officers’ interviews and re-
sults from workshops conducted for builders and officers during my practical 
trainee period in Ghana.  
The recommended model for the urban family is a compact double-vaul dry toilet. 
The design is durable and therefore more cost-intensive compared to the rural 
choice. It is advised that the environmental health officers focus dry toilet promo-
tion in urban areas to landlords and areas where the technique is already acknowl-
edged by schools that have dry toilets. 
The recommended model for the rural areas is a bucket latrine with communal 
composting site. The design is a low-cost latrine, with a traditional outlook built 
from local materials. Environmental health officers should focus the promotion 
work to areas where field tests, composting training or Community-led Total San-
itation programme have been implemented.  
Instead of subsidies, the focus of the promotion work should be on behavioral 
change and motivating the dwellers. Sanitation clubs in the communities bring 
sustainability for the latrines and DT know-how. Introducing dry toilet technology 
to households will improve the poor sanitation situation in Ho Municipality and 
provide better income for the households as a result of utilizing the urine and 
composted faeces in agriculture. 
Key words: ecological sanitation, developing country, drawings, dry toilet, Ghana, 
households 
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Opinnäytetyön tavoitteena oli suunnitella kuivakäymälämallit kaupungin ja maa-
seudun kotitalouksille ghanalaisen Ho:n kunnan olosuhteisiin ja tutkia, millaisia 
tukitoimia kotitaloudet tarvitsevat käymälän hankkimiseen sekä kestävään huol-
toon ja ylläpitoon. Keskiverto kaupunki- ja maaseutuperhe, jolla ei ole sanitaatio-
tiloja, määriteltiin osana tutkimusta. 
Opinnäytetyön toimeksiantajana toimi Lahden Seudun Kehitys LADEC oy, joka 
koordinoi Lahden kaupungin ja Ho:n kunnan välistä kehitysyhteistyöhanketta. 
Tutkimuksen tuloksia hyödynnetään kuivakäymäläprojektissa, joka on käynnissä 
Hon kunnassa Ghanassa. Tutkimuksessa keskityttiin ympäristöviranomaisten nä-
kökulmaan. Tutkimus on toteutettu kirjallisuustutkimuksena ja aineistona on käy-
tetty alan kirjallisuutta sekä Ghanassa työharjoittelujakson aikana tehtyjä haastat-
teluja ja järjestettyjen työpajojen raportteja. 
Kaupunkilaisille suositeltu kuivakäymälämalli on kompakti, helppohoitoinen 
kaksi säiliöinen kuivakäymälä. Käymälä on rakennettu kestävistä materiaaleista, 
joten se on kalliimpi kuin maaseudulle suositeltu vaihtoehto. Ympäristöviran-
omaisten tulisi keskittää promootiotyönsä kaupungeissa vuokranantajiin sekä kui-
vakäymäläpilottikoulujen alueelle. 
Maaseudulle suositeltu malli on sankokäymälä ja erillinen, yhteisöllinen kompos-
tointisäiliö. Malli on edullinen, paikallisista materiaaleista rakennettu käymälä, 
joka muistuttaa ulkonäöltään perinteisiä asumuksia. Ympäristöviranomaiset voi-
vat keskittää promootiotyönsä alueille, jossa on tehty kompostointikoulutusta, pel-
totestejä sekä CLTS-ohjelmaa. 
Rahallisten avustusten sijaan tulisi keskittyä saamaan muutoksia aikaan ihmisten 
käyttäytymisessä ja motivaatiossa. Sanitaatioklubit tuovat kestävyyttä käymälöille 
sekä kuivakäymälätiedolle. Kuivakäymälätekniikan tutustuttaminen Hon kunnan 
kotitalouksiin tulee parantamaan alueen sanitaatiotilannetta ja tuo lisätuloja per-
heille, jotka hyödyntävät virtsaa ja kompostoitua ulostetta viljelyksillään. 
Asiasanat: ekologinen sanitaatio, kehitysmaa, piirustukset, kuivakäymälä, Ghana, 
kotitaloudet 
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TERMS AND ACRONYMS: 
CBE Community Based Enterprise 
CLTS Community-Led Total Sanitation programme, a subsidy-free sanita-
tion programme, which aims at ODF communities 
DT Dry Toilet, a toilet that separates urine and faeces and fulfills the 
concept of ecological sanitation 
ECOSAN ECOlogical SANitation, sanitation system based on natural nutrient 
cycle, it uses no water and end products are utilized in agriculture 
EHO Environmental Health Officer 
GDTF Global Dry Toilet association of Finland, a Finnish non-governmen-
tal organization promoting dry toilets 
HMA Ho Municipal Assembly, local government of Ho Municipality 
MDG Millennium Development Goals, targets set by United Nations to 
improve standards of living in developing countries 
MESSAP Municipal Environmental Sanitation Strategy and Action Plan, envi-
ronmental sanitation strategy of Ho Municipal Assembly 
OD Open Defecation, defecation in open spaces 
 
ODF Open Defecation Free, no more open defecation in the area 
 
PHAST Participatory Hygiene And Sanitation Transformation, a form of par-
ticipating inhabitants in sanitation and hygiene education 
 
SME Small and Medium sized Enterprises 
 
WATSAN WATer and SANitation  
  
 
1 INTRODUCTION 
This research was done for Lahti Region Development LADEC Ltd concerning 
the introduction of dry toilet technology to households in Ho Municipality in 
Ghana. The objective of the thesis was to determine a suitable technical and 
maintenance model for a household dry toilet (DT) facility in Ho. The support 
systems needed for the DT to be obtainable for households were also assessed. 
Research questions of the study were: 
 
 What is a suitable technical and maintenance model for a household DT? 
 Which kinds of support systems are needed for the DT to be obtainable for 
households? 
 
The research questions were studied through two different households: a standard 
urban and a standard rural household. The study was conducted as a case study, 
concentrating on Ho Municipality in Ghana. The study was conducted as 
theoretical study, which bases on literature analysis. Information was also 
gathered with interviews, which were implemented during the practical training 
period in Ghana (Appendices 1 and 2). Existing material gathered in the projects 
material bank were also utilized, for example Elina Järvelä’s Masters’ thesis on 
the feasibility of the DT in Ho.   
 
The focus of the study was on the officers’ perspective. The results will be used to 
assist the environmental health unit of Ho Municipal Assembly in their task to 
improve the sanitation status of Ho. The officers’ participation in DT promotion 
work was taken into consideration when planning the support systems provided 
for the households. Recommendations on the best practices on launching DT 
pilots were given. The results of this study can be utilized in the officers’ work 
and promotion of dry toilet technology in Ho. The results will also assist Ho 
Municipal Assembly to meet its sanitation goals defined in the municipal 
environmental sanitation strategy and action plan.
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Cooperation is done between the city of Lahti, Madibeng and Rustenburg in 
South-Africa and Ho municipality in Ghana in the North-South Local Govern-
ment Program. Thirteen municipalities from Finland and fifteen municipalities 
from various countries in Africa are implementing the programme, which aims at 
improving good governance and municipal service delivery in north and south, 
through cooperation and knowhow exchange. (Kuntaliitto 2014.) The program is 
funded by the Finnish Ministry for Foreign Affairs and coordinated by the Associ-
ation of Finnish Local and Regional Authorities. The focus of the project of Lahti, 
South Africa and Ghana in 2011–2014 is on environmental issues, such as solid 
waste management, awareness raising and ecological sanitation. (Lahti-Bojanala-
Ho 2014a.) I participated in the dry toilet pilot in Ho in 2013 as part of my practi-
cal training. The experiences and observations gained in Ho during that period 
will be utilized in this study.  
The DT pilot has been implemented in Ho since 2009 and as a result four DTs 
have been built to schools in the Ho town area. Over 2000 pupils have gained ac-
cess to proper sanitation and have had hygiene and user education concerning 
DTs. Each school has a school health committee, which is in charge of the deci-
sion making regarding the DT. A school-based health education program coordi-
nator (SHEP) monitors the DT and coordinates the pupils responsible for the 
maintenance. A municipal SHEP coordinator monitors all the pilot schools. Each 
SHC has their own environmental health officer (EHO) from the municipality. 
(Aalto, Järvelä, Kauhanen & Mäkelä 2012, 13–14.) Urine and compost from the 
schools have been tested in the local Ho Polytechnic, which has done field tests 
with the products in surrounding villages (Knuuttila & Merontausta 2013).  
The next step in Ho is to expand the DT technology to households. The expansion 
of the technology was discussed with the environmental health officers at sanita-
tion training conducted in Ho in June 2013. The project cannot directly fund any 
constructions but can assist in the education and promotion work. The recom-
mendable models for urban and rural areas were assessed by EHOs and local 
builders at an artisan training implemented also in August 2013. Results of these 
workshops will be utilized in the design phase.
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The sanitation status in the developing countries, including Ghana, needs im-
provements. UNICEF and WHO (2012, 2) report that 2.5 billion people lack ac-
cess to improved sanitation facilities and 1.1 billion people still practice open def-
ecation (Figure 1). OD is defined as defecation in fields, forests, bushes, bodies of 
water or other open spaces. According to WHO (2014a), 115 people in Africa die 
every hour from diseases related to poor sanitation and hygiene and contaminated 
water sources. In urban areas, the ever growing population and population centers 
cause problems with the insufficient sanitation facilities (Huuhtanen & Laukkanen 
2009, 8). One of the Millennium development goals is to halve the number of peo-
ple without access to safe drinking water and basic sanitation by 2015 
(UNICEF/WHO 2012, 15).  
 
Figure 1. Population (%) using improved sanitation facilities in 2011 (WHO 2014b modified) 
Ghana has met its MDG target on water but to reach the target on sanitation, an 
additional 115 years is needed (Osabutey 2013). Estimated 86 per cent of the 24.4 
million Ghanaians have access to water supply but as low as 14 per cent have ac-
cess to proper sanitation facilities. Approximately a fifth of the population is prac-
ticing open defecation, nine per cent use unimproved sanitation facilities and over 
half of Ghanaians depend on shared facilities. (UNICEF/WHO 2012, 21.) 12.2 per 
cent of deaths in Ghana are caused by lacks of safe water supplies, proper sanita-
tion and hygiene, diarrhoeal diseases alone causing one third of the deaths. (Aalto 
etc. 2012, 1.) The consequences of poor sanitation are estimated to cost US$290 
million annually (WSP 2012). 
4 
 
2 DRY TOILET TECHNOLOGY 
 Dry toilet concept 
The basic principle of dry toilet technology is that it does not use water for han-
dling or transporting latrine waste. It also needs to fulfill the characteristics of 
ecological sanitation (ecosan). In ecological sanitation urine and faeces are con-
sidered as a resource instead of waste. The idea is to return the nutrients of latrine 
waste back to soil. This also prevents pollution as the latrine waste is utilized in 
agriculture instead of being released untreated to the environment. The natural nu-
trient cycle is illustrated in Figure 2. In the conventional models the natural nutri-
ent cycle is broken as the latrine waste is released to the environment and chemi-
cal fertilizers are added to the soil. (Winblad & Simpson-Hébert 2004, 4–5; Aalto 
etc. 2012, 6–7.) According to Huuhtanen and Laukkanen, in a year one human be-
ing produces the amount of nutrients, which is needed to grow grain for one per-
son’s annual food requirements (2012, 7). 
 
Figure 2. Natural nutrient cycle (DT Manual 2012, 7) 
A urine-diverting decomposing dry toilet was selected for the dry toilet pilot in 
Ho. Feasibility of the technique was studied before implementing the pilot. Based 
on this decision only urine diverting composting toilets are reviewed in this thesis. 
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The basic principle of the urine diverting DT is to divert the urine in the pedestal 
to be harvested separately. Faeces is collected and decomposed on-site in a vault 
or in a container or collected to a bucket and decomposed off-site. (Morgan 2007, 
44.)  
A ventilation pipe needs to be installed for an adequate amount of air entering the 
compost vault. Air prevents unpleasant odors, provides oxygen for the decompos-
ing process and dries the faeces (Winblad & Simpson-Hébert 2004, 68). In the pi-
lot schools in Ho, urine is harvested into jerry cans or polytanks and the faeces is 
decomposed in a double-vault system on-site. The first DT pilot school felt it was 
too labor-intensive to empty the jerry cans as there were hundreds of students us-
ing the facility and, due to continuous opening, nutrients were lost from urine. 
Collection system for the new schools was then altered to polytanks. (Aalto etc. 
2012, 32.) 
There are many reasons which support separating faeces and urine. Urine contains 
nitrogen, which in excessive amounts deteriorates the composting process. Also, 
if the compost is too moist, it will start producing odours. (Jenkins 2005, 98.) 
Mixing urine and faeces contaminates the urine; faeces contains bacteria, viruses 
and parasites, but urine is basically sterile. Urine can be used without storing it 
first, if the household is healthy. A one-month safety period is recommended be-
tween adding urine to the fields and harvesting. In case the urine is harvested from 
various households and utilized in agriculture, a storage time is advised before 
adding it to the fields. (Winblad & Simpson-Hébert 2004, 9.)  
During the one-month storage period, pH in the urine rises and destroys the poten-
tial pathogens. Faeces needs to be decomposed for 6 to 12 months before safe use, 
depending on the conditions. The decomposing process requires 50 – 70 per cent 
moisture of the fresh weight, an optimal temperature between + 45 and + 55 de-
grees Celsius and enough air. Though temporary temperature rises up to 65 degrees 
Celsius are needed to destroy all pathogens. The carbon-nitrogen ratio of faeces 
(5:1) can be improved by adding carbon containing cleansing and bulking material 
to the vault. (Aalto etc. 2012, 17-19, 32.) The optimal carbon-nitrogen ratio for 
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composting is 30-40/1 (Berger 2001, 6). Bulking materials also reduce odors, ab-
sorb moisture and enable more air to enter the pile as it is less compact (Winblad 
& Simpson-Hébert 2004, 67-68). The different materials that can be used as the 
dry matter are sawdust, straw, dry leaves, peat moss, twigs, wood shavings or a 
combination of ash, soil and dry plant matter (Winblad & Simpson-Hébert 2004, 
17; Hesperian Health Guides 2014). 
Generally, increasing the number of latrines improves hygiene and reduces patho-
gen spreading and diarrhoeal diseases, such as cholera. The benefits of DT, addi-
tional to the benefits of improving sanitation, are that a dry toilet: 
 can be constructed where groundwater level is high,   
 reduces water pollution,  
 saves water, 
  is odorless, 
 provides free fertilizer and soil amendment (Aalto etc. 2012, 8-11), 
 does not require digging, 
 can be built with locally available material and 
 operates reliably during dry and wet season (SSWM 2013). 
To name a few disadvantages, a DT can be more expensive than for example on 
ordinary pit latrine and it needs bulking material and careful operation. The 
maintenance of the facility is more complex than with other latrines as it requires 
understanding of the decomposing process. (SSWM 2013.) Common faults in la-
trines based on ecological sanitation are seepage of water to the composting 
vaults, leaking or blocked urine pipes and blocked vent pipes. (Winblad & Simp-
son-Hébert 2004, 69). During the monitoring at pilot schools it was observed that 
water in composting vaults and blocked urine pipes have also been a challenge in 
Ho as well as inadequate know-how of usage and maintenance. When designing 
the DT model for households, these challenges will be taken into consideration.  
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 Technical dry toilet models  
A dry toilet can be constructed with a seat, a bench or a squatting pan, depending 
on user preference (see Figure 3). In Ghana the squatting pan is more popular in 
institutional models and public latrines due to easier cleanup and hygiene aspects 
(Aalto etc. 2012, 36). A latrine with a seat is usually preferred in households and 
for example among disabled and elderly people, who have challenges in squatting. 
The urine can be diverted with a specially designed seat. In the squatting pan there 
is a urine bowl, which collects and conducts the urine. It is also possible to con-
struct a separate urinal to the latrine. (Rieck, von Münch, Hoffman 2012, 8-9.) 
Urine from a single household can be collected into two 20-liter jerry cans, which 
are easy to close for the storage period and transport. If urine is collected from 
several households it can be conducted to one large tank or two medium size 
tanks. Using two tanks enables storing the urine on-site. If there is one big tank, it 
can be emptied by a service supplier, transported and stored at an off-site location. 
(Rieck etc. 2012, 23.) 
When designing a urine piping system, attention should be paid to the length and 
diameter of the piping, the number of bends and adequate slope. These actions 
will reduce the maintenance challenges, such as formation of urine stone and 
blockages in the pipes. Because of the corrosive properties of urine, all parts of 
the urine piping system should be made out of plastic. (Rieck etc. 2012, 22-23.) 
 
 
 
 
 
 
 
 
 
Figure 3. Urine diversion in seat, bench and squatting pan (Rieck etc. 2012, 8). 
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There are several options for the collection of faeces. Faeces can be collected into 
containers, buckets or vaults. Dry toilets can be divided into three groups: single-
vault, multiple-vault and bucket toilets. Multiple vault concept includes double-
vaul and rotating systems. Composting faeces can be executed on-site or off-site. 
(Berger 2011, 11-15.)  
The single-vault composting toilet treats and composts faeces on-site. Figure 4 
shows the basic idea of the single-vault composting toilet. Fresh faeces is added to 
the vault or container continually and after adequate decomposing, mature com-
post can be removed from the bottom of the container. The idea is that added fae-
ces, toilet paper and kitchen waste (optional) slides slowly down the inclined floor 
to the storage part of the vault. A disadvantage of the single-vault system is that 
the material often gets stuck halfway, resulting in extra maintenance operations. It 
might take several years before the humus can be taken out for the first time, but 
after that a yearly emptying of the humus is adequate. (Winblad & Simpson-Hé-
bert 2004, 35.)  
The single-vault system requires less emptying compared to multiple-vault sys-
tems, but as it contains a larger mass of material, the mass needs to be turned reg-
ularly to avoid compaction. The weakness of the single-vault system is that the al-
ready sanitized material might get mixed up with fresh faeces and be contami-
nated again. (Berger 2011, 11.) The system is situated underground and needs dig-
ging, which increases costs. The model requires expert know-how on composting 
to understand the potential risks of the fresh faeces in the system. 
 
Figure 4. Basic idea of a single-vault composting toilet (Davison and Schwicher 2001 in Berger 2011, 11 
modified) 
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Bucket and bin toilets (Figure 5) do not literally count for composting toilets for 
they are merely containers for excreta collection, says Berger (2011, 14). They are 
reviewed in this thesis for they provide a less cost-intensive option for the DT. 
Composting is implemented off-site and valuable soil amendment is produced as 
well. The bucket is emptied regularly to a compost bin or compost heap, which is 
composted for 6 to 12 months (Winblad & Simpson-Hébert 2004, 43). Adequate 
protection measures need to be taken care of during the handling of the bucket. A 
lid needs to be placed on the bucket to avoid spills and odors, while transporting 
the material. (Berger 2011, 14-15.)  
The advantages of the bucket and bin toilets is that they require less space, are 
cheaper to construct and the vault can be built underground so no steps are 
needed. Using two movable containers or a bucket means that only one seat is 
needed, which reduces the building costs and need of space. As faeces is collected 
to a container, it does not matter if the number of users varies; it will only increase 
the frequency of switching the container. Emptying is also easier and faster com-
pared to the double-vaul system. Disadvantages are the handling of fresh faeces 
and frequent emptying. It is recommended that service providers take care of the 
emptying and treatment of the faeces for health risks to be avoided. (Rieck etc. 
2012, 5.) If the emptying and composting is done by a service provider, the 
amount of know-how required from the user is low. The functioning method of 
the bucket and bin toilet can be reviewed in Figure 5. 
 
Figure 5. Operation of the bucket and bin toilet (SSWM 2013 modified) 
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The double-vaul system (Figure 6) enables the faeces to be left in the vault to de-
compose while the other vault is in use. When the compost is mature, the ready 
compost can be collected and alternation of the vaults can take place. To ensure 
enough time for the compost to mature, it is essential that the capacity of the 
vaults is adequate compared to the number of users. The World Health Organiza-
tion recommends the multiple-vault toilets instead of single-vault toilets because 
the fresh faeces is not able to contaminate the maturing compost in them. (Berger 
2011, 13.)  
Advantages of the double-vault system are that the mature compost is humus-like 
material, which is more pleasant to handle compared to fresh faeces, it is safe, it 
requires less emptying than bin toilets and low dependency on service providers. 
There are no additional transportation or treatment costs if the compost can be 
used near the site. Downsides are that it needs more space than single-vault units 
and it is not flexible when it comes to the number of users. Emptying needs to be 
done quite seldom, this might lead to neglecting the emptying. Emptying the vault 
might also be unpleasant to the owner. (Rieck etc. 2012, 5.) Though the compost 
should be mature, if proper maintenance and planning have been done. The dou-
ble-vaul system requires know-how of composting from the users to ensure the 
proper functioning of the facility.   
 
Figure 6. Principle of the double-vault composting toilet (Gytte 2013) 
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Rotating multi-chamber composting toilet has a rotating inner tank (Figure 7), 
which is divided into sections. As the section in use is filled up, an empty section 
is rotated in its place. After all the sections are full, the compost in the first section 
is emptied. Due to the rather small size of the sections, the material is usually not 
fully composted and needs secondary composting off-site. Some models are 
equipped with detachable sections, which can be replaced with spare ones. Spare 
sections give flexibility with the number of users. The level of the faeces in the 
tanks needs to be monitored to avoid overflow. (Berger 2011, 12-13.) Assessing 
matureness of the compost and composting it off-site requires expert know-how 
on composting and also increases the labor-intensiveness of the system. 
Rotating system is also recommended by the WHO instead of single-vault toilets 
because in them the fresh faeces is not able to contaminate the maturing compost 
(Berger 2011, 13). According to Berger the prices vary from 2000-3000 euros and 
according to Winblad and Simpson-Hébert between 1500-2000 euros, making the 
rotating system considerably more expensive compared to the double-vaul and 
bucket toilet systems.   
 
Figure 7. Rotating multi-chamber bin (Ekolet in Berger 2011, 12) 
 Operation and maintenance requirements 
Regular maintenance of the dry toilet ensures hygienic and safe use and proper 
operation of the facility. Vent pipes need to be checked regularly for blockages to 
guarantee sufficient air flow. The condition of the fly screens needs to be in-
spected regularly. Urine pipes should be rinsed regularly to avoid blockages. The 
facility needs to be cleaned regularly and the state of the compost monitored to 
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ensure sufficient condition for the decomposing process. If the compost is too dry, 
water or urine needs to be added. If the compost is too wet, dry matter, such as 
sawdust or dry leaves, needs to be added. The compost also needs to be turned to 
ensure adequate amount of oxygen entering the decomposing process. (Berger 
2011, 9 and 10, 68 and 69.) 
The storage units of the urine and faeces need to be monitored to avoid overflow. 
With the bin and rotating systems fresh or partially processed faeces needs to be 
transferred to a secondary composting site. With single and double-vaul systems 
mature compost needs to be emptied periodically. DTs need regular monitoring to 
ensure proper functioning, especially the parts of the urine collection system. 
Maintenance tasks can be minimized with good system design. (Berger 2011, 9 
and 10, 68 and 69.) 
Many of the operation and maintenance tasks of the DT can be handled by service 
providers, either public or private actors. Tasks, such as emptying the compost 
vaults or bins, transporting the faeces or compost and taking care of the secondary 
composting, can be done by the service providers. This will ease the maintenance 
chores of the household and ensure adequate treatment process for the faeces. The 
municipal administration can also monitor the operation and provide a certain 
standard for it. In case of communal management, moveable containers are pre-
ferred to fixed vaults. (Berger 2011, 66, 70.) 
Table 1. Comparison of different technical DT models (Winblad & Simpson-Hé-
bert 2004, 34-43; Berger 2011, 11-16; Rieck etc. 2012, 5)illustrates the compari-
son between the different technical dry toilet models, their advantages and disad-
vantages. Maintenance and hygiene aspects are also reviewed, as well as the aver-
age costs of the systems. The double-vaul system needs less maintenance com-
pared to the other systems and it is recommended by the WHO. Required 
knowhow on composting varies from a low level (*) to a high level (***). The 
bucket or bin toilet is clearly more inexpensive than the other systems, but needs 
regular emptying. It does not need as much space as the other systems. The single-
13 
 
vault and rotating systems are more expensive and have extra maintenance re-
quirements.  
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Table 1. Comparison of different technical DT models (Winblad & Simpson-Hébert 2004, 34-43; Ber-
ger 2011, 11-16; Rieck etc. 2012, 5) 
 Single-vault Bucket / bin Double-
vaul 
Rotating sys-
tem 
Compos-
ting 
On-site Off-site On-site On-site, sec-
ondary com-
posting off-
site 
Mainte-
nance 
Needs extra  
turning 
Regular empt-
ing 
 
Alternation 
of pedestals 
Regular moni-
toring of the 
level of faeces 
Hygiene Sanitized ma-
terial might 
mix up with 
fresh faeces 
Needs a lid 
and protection 
measures dur-
ing handling 
Avoids con-
tamination 
with fresh 
faeces 
Avoids con-
tamination 
with fresh fae-
ces 
Info on 
compos-
ting 
*** */**  ** *** 
Cost 2000 – 8000 € 
7500 – 30000 
Ghc 
50 – 250 € 
200 – 600 € 
190 –2250 
Ghc 
800 – 900 € 
3000 – 3400 
Ghc 
1500 – 3000 € 
5600 – 11200 
Ghc 
Pros  Less frequent 
emptying  
 
No need to 
move the fae-
ces 
Cheaper to 
construct 
 
Needs less 
space under 
the latrine 
 
Recom-
mended by 
WHO  
 
No need to 
move the 
faeces 
Recom-
mended by 
WHO 
 
No need to 
move the fae-
ces 
Cons Increased 
maintenance  
Expertise on 
composting  
Underground 
Increased 
mainte-nance 
Handling of 
fresh faeces 
Requires 
more space 
than single-
vault  
Needs sec-
ondary com-
posting 
Expertise on 
composting 
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 Designing dry toilets for Ho 
Laws and regulations set guidelines for the design process. According to the Sani-
tation Policy, the recommended latrine technologies in Ghana are WC, pour flush 
Environmental latrine, ventilated improved pit latrine, aqua privy and other 
proven technologies supported by the Ministry of Local Government and Rural 
Development (MLGRD). Pan and open trench latrines are not recommended and 
their use should be discontinued. The Assemblies monitor the latrine technologies 
used in households with laws and building code. They also need to encourage 
households to build and maintain latrines and transfer pan latrines to improved 
ones. (SWA 2014.) According to the Ho bye-law (2005, 4), pan and pit latrines 
are not allowed to be built in any premises in Ho and building them should be dis-
couraged. 
On the other hand, the regulations can be utilized in the sanitation promotion 
work. One possibility with the rural design is to convert the illegal pan latrines 
into composting toilets. As the environmental officers do sanitation promotion 
work in the communities, they could advice pan latrine owners in the process. The 
Ho bye-law states that every landlord should provide a toilet facility, preferably 
WC, KVIP (Kumasi ventilated-improved pit latrine) or other improved latrine to 
household use at the premises. Every household head and landlord is responsible 
for paying sanitation tax to Ho Municipal Assembly and HMA shall then periodi-
cally remove sanitation waste from the premises. (Ho bye-law 2005, 3−4.) 
Community Water and Sanitation Agency recommends that households should be 
encouraged to own and maintain their own latrines. Promotion of shared or com-
munal latrines on the other hand should be discouraged in small communities. 
Training, technical assistance and regular health education are needed to ensure 
the latrine is functioning sufficiently and safe to use. (CWSA 2010, 4.) 
There are certain aspects which need to be taken into consideration in the design 
phase of the facility in order to guarantee the proper functioning of the facility and 
the composting process. The key issues to take into account when planning a new 
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double-vaul dry toilet, according to Aalto etc., are listed below (2012, 33−34). 
The list can also be applied to a single-vault and bucket latrine when applicable.  
Compost vault:  
 Double-vaul system enables simultaneous composting and regular use.  
 Should enable adequate air flow for the compost. 
 Should support easy emptying and stirring of the compost. 
 Should be water-proof. 
 Building material should not be biodegradable.  
Urine separation:  
 Tanks need to be airtight to hold nutrients. 
 Pipes need a 5-degree slope to ensure adequate flow. 
 No water should enter the tanks. 
 System should be easy to clean and maintain. 
 Urine needs to be kept separate from faeces. 
Toilet rooms:  
 Two seats enable simultaneous composting and regular use. 
 Should provide sufficient privacy. 
 Which model is best for the users: seat/squat/bench?  
 Reducing building costs 
Decreasing the building costs of the household dry toilet model will make obtain-
ing the latrine easier for households. One option is to modify the urine-diverting 
system. Urine-diversion can be implemented simply with a funnel or a homemade 
urine-diverter. Low-cost pedestals can be made out of concrete and urine can be 
collected into jerry cans. (Rieck etc. 2012, 10, 41.) Figure 8 illustrates urine-diver-
sion implemented with a plastic toilet seat and a funnel. The bench in the picture 
is made out of mud.  
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Figure 8. Urine-diverting toilet seat and mud bench (Hoffman 2012) 
An artisan training was conducted in Ho, where 13 artisans from different parts of 
the municipality were introduced to the DT concept. The aim was to train more ar-
tisans who would be able to construct household DTs in Ho. This will lower the 
construction costs as there are more competition and more available builders in 
the area. Formerly there was only one DT constructor in the municipality. Using 
local materials in building DTs increases sustainability of the project and lowers 
the construction costs. Locally available materials used in rural areas in Ghana are 
wood, clay, thatch, raffia, cane and bamboo and they can all be applied in toilet 
construction. These, as well as palm mat and bush rope, were also listed at the ar-
tisan training as local low-cost building materials. (Kettunen & Osmonen 2013a, 
1.) 
Disadvantage of low cost materials is that they do not last as long as for example 
concrete. In a Burkina Faso project on urban urine-diversion dehydration toilets 
and reuse, two models with low-cost superstructure were introduced and built. As 
floods came to the area and water level reached the top level of the vault, many of 
these structures collapsed. To ensure sustainability of the latrine, the superstruc-
ture of the facilities should be built strong and durable. (Von Münch 2012, 9.) 
In development projects in Zambia and Swaziland a household urine diverting de-
hydration toilet was designed to cost only 100 euros. However the locals wanted 
the structure to be more durable and the costs rose to 150 euros as the walls were 
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built out of bricks instead of bamboo. The costs were reduced by the locals bring-
ing building materials, such as bricks, rocks and sand, and by offering workforce. 
(Huuhtanen 2013.) Also Rieck, von Münch and Hoffman state that double-vaul 
urine-diverting toilets can be built with 100 euros using low-cost designs and ma-
terials. Single-vault systems with interchangeable containers can be constructed 
with less than 50 euros, which in local currency is less than 200 Ghana cedis. 
(Rieck etc. 2012, 39−41.)  
Hand washing can also be implemented with creativeness and low budget. In a 
sustainable development project in Kenya a hygienic, low-cost hand washing sys-
tem was introduced to the community. Figure 9 illustrates how the tippy tap is 
used. The canister has a small hole in it, which provides the water for hand wash-
ing. The canister inclines when the user steps on a piece of wood, which is tied to 
the canister. The system is most hygienic as the users do not need to touch any 
part of it with their hands. Used water flows to a pit and soaks to the ground. It 
can be built with local materials and it costs approximately one euro. The system 
requires only a few pieces of wood, some strings and a water canister. (Malteser 
International 2012.) 
 
Figure 9. Tippy tap in Kenya (Malteser International 2012) 
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3 HOUSEHOLD SANITATION STATUS IN HO 
 Sanitation coverage in Ho 
Ghana is situated in West-Africa on the cost of the Gulf of Guinea. Ho municipal-
ity is located in Volta Region in the south-eastern part of Ghana (Figure 10). Ho 
town is the capital of the municipality and the regional capital of Volta Region. 
Ho municipality has 2660 m2 of land and a population of 271 881, with an annual 
growth rate of 1.17 per cent. (Ghana Statistical Service 2010; HMA 2012a, 6−8.) 
Ho Municipal Assembly estimated in 2010 that there were 84 066 inhabitants in 
Ho town (MTDP 2010, 32). Most of the households, institutions and 400 schools 
in the district are lacking proper sanitation facilities, which causes various social 
and environmental problems (Kuntaliitto 2013). 
 
Figure 10. Location of Ho and Ghana (Lahti-Bojanala-Ho 2014b) 
According to the municipal environmental sanitation strategy and action plan 
(MESSAP) there are 6766 private latrines in Ho municipality, of which 67 per 
cent are WCs, 16.4 per cent KVIP and nine per cent VIP (ventilated-improved pit 
latrine) latrines (Figure 11). 3457 of these latrines are situated in Ho town. When 
compared to the total number of residential premises in Ho, it can be estimated 
that 22.4 per cent of the households have a latrine. (HMA 2012a, 18−21.) Many 
families use shared latrines, which increases the sanitation coverage. Ghana is the 
word leader in using shared latrines, with 58 per cent (WSMP 2008). According 
to WHO and UNICEF, shared facilities are not a form of improved sanitation. 
Shared facilities are latrines which are shared by two or more families. Also pub-
lic toilets account for shared facilities. (UNICEF 2014.) In 2011, the Municipal 
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Water and Sanitation Team of HMA estimated that the sanitation coverage in Ho 
Municipality was 46 per cent (Järvelä 2012, 23). In Volta region the household 
sanitation coverage is 38 per cent and in Ghana 55 per cent (Ghana Statistical Ser-
vice 2014).  
 
Figure 11. Number of different types of household latrines in Ho district (HMA 2012a, 19 modified) 
There are 338 public latrines in the district, of which 50 per cent are located in Ho 
town area. There are also 271 school and 32 industrial latrines. The sanitation sta-
tus in schools is problematic because some of the schools are entirely lacking san-
itation facilities. In the schools that have sanitation facilities, the three main types 
of facilities are WC, KVIP and pit latrines. (HMA 2012a, 22−23.) According to 
MTDP (2010, 81-82, 162), poor sanitation is named as one of the key develop-
ment issues in the municipality and the target for population with access to im-
proved sanitation in 2013 was 69 per cent. The target is based on the Millennium 
Development Goals. 
Based on the statistics, it is likely that open defecation (OD) is still a common 
practice in the municipality. OD is a problem especially in the rural areas, where 
people lack access to proper latrines. Another challenge in Ho is that there is only 
one septic emptier in the municipality, which causes delays and irregularity to 
emptying of the facilities. (HMA 2012b.) Even though Ho town has access to reli-
able potable water, most of the rural areas are still lacking them and depend on 
boreholes. To ensure the 70 per cent sanitation coverage required to meet the Mil-
lennium Development Goal target in Ghana by 2015, it is estimated that 21 278 
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new latrines need to be constructed in the municipality, which is equivalent to 
5319 latrines per year. (HMA 2012a, 18−21.) 
 Role of Ho Municipal Assembly 
Ho Municipal Assembly (HMA) is the highest political and administrative author-
ity in the municipality, with 13 zonal councils (HMA 2012b, 7−8). HMA employs 
305 people, of whom 147 are paid by the government and 79 are paid by the mu-
nicipality. People working in the decentralized departments are not included in 
these figures. The environmental health unit operates under the municipal coordi-
nating director and the municipal chief executive (Figure 12). (Aalto 2013a.) 
 
Figure 12. Organizational structure of Executive Committee (HMA 2012b, 7−8) 
The environmental health unit of HMA concentrates on environmental sanitation 
education in its activities. The primary objective is to guide the inhabitants to un-
derstand the benefits of good environmental health. Education is given on house-
to-house inspections, where the inhabitants are advised for example on personal 
hygiene, disposal of household waste water, and collection, storage and disposal 
of liquid and solid waste. House-to-house inspections are the main activity of the 
environmental health officers (EHO) and part of their daily work plan. Due to lack 
of proper training materials, the education is based on verbal communication. The 
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education concentrates on women and children for they are usually the ones tak-
ing care of the household activities. (HMA 2012a, 32−33; Glago 2013b.) 
In addition to house-to-house inspections, sanitation education is done through the 
local radio channel, at schools, at the market place and in community meetings 
(Glago 2013b). Other target groups in sanitation education programs are churches, 
women groups, youth groups, water and sanitation committees and other religious 
groups such as Moslems (HMA 2012a, 33). Twenty environmental health officers 
are also involved in the Community-led Total Sanitation program, which aims at 
open defecation free communities by March 2014 (Glago 2013b). 
According to the EHOs’ interviews, the best way the HMA could assist the house-
holds in adopting dry toilet technology is through education. The communities can 
be advised on the cost and benefits of the DT versus other types of latrines and 
also on the different DT models and their construction (Amegbor 2013b). The 
EHOs asserted the fact that there should be a subsidy provided for the community 
members if they decide to build a dry toilet. A subsidy would motivate the com-
munity members to start the construction work more rapidly and ensure timely 
completion (Glago 2013b). 
A manual for district water and sanitation teams is utilized in the sanitation work 
done by the EHOs. The community water and sanitation programme (CWSP) is a 
national programme, which aims at improving water and sanitation situation in ru-
ral areas and small towns. In Volta Region it has been funded by Danish Interna-
tional Development Agency DANIDA. CWSP has two ideas, which form the ba-
ses of the work done in the communities: demand-drivingness and community 
ownership and management. In practice it means the villagers have to want the la-
trines and they will be provided latrine options to choose from. The community 
needs to participate actively in all aspects of the project from planning to funding, 
construction and maintenance. Companies and non-governmental organizations 
provide services for planning, designing, building, maintenance and operation of 
the facilities. District Assemblies manage the implementation at district level and 
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the Community Water and Sanitation Agency manages the overall implementa-
tion. (CWSA 1997, 1−3.) 
 Community-led Total Sanitation Programme 
Community-led Total Sanitation Programme (CLTS) concentrates on improving 
the sanitation status in developing countries. It was developed by Doctor Kamal 
Kar and Professor Robert Chambers. The approach was piloted in 2000 and has 
since been implemented in 58 countries in South and South East Asia, Africa, 
Latin America and the Middle East. There have been various organizations, foun-
dations and non-governmental organizations sponsoring CLTS in different coun-
tries, for example UNICEF, Plan International, WSP-World Bank, The Social 
Fund for Development and the Water and Sanitation for low Income Communities 
in Indonesia. (Chambers & Kar 2008, 8; CLTS 2013b.)  
The programme aims at open defecation free (ODF) communities. The main idea 
is that the community members themselves realize the negative effects open defe-
cation (OD) has on their community and health, and make the decision to become 
ODF. The basic principle of the CLTS is based on the idea that increasing the 
amount of latrines does not increase their use. It was also recognized that offering 
subsidies has caused challenges with long-term sustainability, partial use of the fa-
cilities and a habit of dependence on subsidies. The approach targets at a behav-
ioral change in the whole community through community mobilization instead of 
hardware subsidies. (CLTS 2013a.) 
CLTS can be divided into three phases, which are pre-triggering, triggering and 
post-triggering. In pre-triggering, the officers do a community entry, where they 
collect data of the community. Information is gathered on health, water facilities, 
size, number of community members, number of houses and schools. The gath-
ered data helps to prepare for the triggering. After all necessary data is collected, 
officers schedule a date with the chief of the community for the triggering. The 
data sheets are taken to the general manager for supervision (Amegbor 2013a; 
Glago 2013a.) 
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The triggering starts with a transit walk through the community. During the walk 
the officers ask to be taken to places such as nearby bushes, paths between houses 
and refuse dump, where OD usually occurs. (Glago 2013a.) Officers also go 
through the latrines in the community and ask questions from the community 
members. The purpose of the transit walk is to ignite a collective sense of disgust 
and shame (Chambers & Kar 2008, 8). Another way of triggering the community 
is community mapping, where one villager draws a map of the village to the 
ground with a few landmarks. As the villagers mark their OD spots on the map, 
they can see that the whole community is contaminated with faeces. Officers can 
also do a “shit calculation”, where the amount of faeces produced in a village in a 
day and in a year is calculated. It is important that the officers do not impose any 
ideas to the community, but let the community members themselves realize the 
consequences of their actions. (Amegbor 2013a.)  
“Allow them to bring it out themselves by asking them, which 
will lead them to say they are eating each other’s shit” 
(Amegbor 2013a). 
When the community members start to think about the transmission routes and 
similarities between OD spots and poor sanitation facilities they realize they are 
eating each other’s faeces. And when they start to think how they can solve these 
challenges, officers know that they have triggered the community. (Glago 2013a.) 
In post-triggering, frequent visits to the communities are needed. Some start 
building new facilities right away. Some communities wait for some time and 
they have to be pressed hard to make sure that they do what they have promised. 
Frequent follow-up visits are also needed to make sure the communities have 
stopped OD or that they still are ODF. (Amegbor 2013a & Glago 2013a.) 
In Ho Municipality, CLTS has been implemented since September 2012. The im-
plementation has been divided into two phases. During the first phase 43 commu-
nities out of 55 were declared ODF. As Ho has entered the second phase of the 
project, 15 communities out of 124, including the 12 communities left from the 
first phase, have become ODF. (Sokah 2013a.) The aim is for the whole munici-
pality to be ODF until March 2014. The municipality´s objectives for the project 
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are ODF communities, promoting health education and increasing the number of 
household latrines in Ho (Glago 2013a).  
The main funder of the project in Ho is UNICEF. The officers have received eight 
motorbikes from UNICEF and occasionally some fuel allowance for travelling to 
the communities. There are ten teams of two, altogether 20 environmental health 
officers, involved in CLTS in Ho. Each team deals with approximately ten com-
munities. They work under the coordinator of the CLTS, who together with the 
general manager (Municipal Environmental Health Officer), directs and monitors 
the field officers’ work and also verify the progress and ODF status in the com-
munities. (Amegbor 2013a; Sokah 2013a.) 
To have a successful CLTS intervention, active leadership and respect for leaders 
are needed. If the chiefs or the opinion leader are supportive to the project, the 
communities will be easier to trigger. Leaders can be traditional or church leaders. 
According to the MESSAP, traditional authorities have a major part when it 
comes to organizing community members and punishing disobeying ones (HMA 
2012a, 9). Also strong natural leaders in the communities, who are active and co-
operative, contribute to a successful triggering. Officers have also organized train-
ing for natural leaders on leadership skills, hygiene education, record keeping and 
organization skills. (Glago 2013a.) To have a proper triggering the officers need 
to have good knowhow on the CLTS and enough staff. They also need to organize 
the community well and approach the community at the right time. (Amegbor 
2013a.) 
The biggest challenges the officers have faced in motivating the communities are 
lack of respect to the community leaders and officers, negative attitude, expec-
tance of subsidy and lack of motivation of the field staff. (Amegbor 2013a; Glago 
2013a.) The government used to give subsidies to increase the amount of latrines 
in Ghana and the communities are expecting to get financial assistance if they 
build toilets. One challenge is reaching the community members, some may go 
hiding, and in farmer communities people go to work in the fields early in the 
morning. In order to reach the communities, the teams approach the communities 
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as early as five in the morning. Early wake-ups, paying for the fuel for themselves 
to get to the communities, not getting paid for the extra work and the dangers of 
riding the motorcycle on the poorly maintained roads, have had a negative effect 
on the officers’ motivation. (Amegbor 2013a.) 
 Barriers for extending sanitation coverage of households 
According to a study by Jenkins and Scott the most common motives for house-
holds in Ghana to construct a latrine are for sick or old relatives, to offer safety at 
night, for convenience and to make it easier to keep the facility clean (Figure 13). 
In over half the cases the landlord had made the decision to build the latrine. In 
one in four cases the household head and in only 1.5 per cent the tenant got to 
make the decision. To improve the sanitation situation in tenant-only houses, the 
landlords should be encouraged, e.g. with legal actions, to ensure access to a la-
trine for their tenants. (Jenkins & Scott 2006, 14, 21.) 
 
Figure 13. Motives for latrine construction in Ghana (Jenkins & Scott 2006, 14) 
The most common dislikes the inhabitants had with their current place of defeca-
tion were smell, uncleanliness, distance to the facility, lack of comfort, fees and 
sharing with others. Especially public latrines tend to be dirty and have unpleasant 
odors and they might require long queuing in the morning and evening. The major 
36 %
29 %
20 %
15 %
Motives for latrine construction
For sick or old relatives To offer safety at night
For convenience Easier to keep clean
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constraints that the households had in building latrines according to Jenkins and 
Scott were (2006, 14−16, 18):  
 Lack of awareness and motivation. 
 Limited space.  
 Poverty and lack of financing and credit option for home improvements. 
 High costs of toilet options.  
 Challenges with water table and soil conditions. 
 Tenants have little or no control over the sanitation facilities. 
 No one to build and the complexity of building. 
 Competing priorities.  
 
A cultural thing, which affects Ghanaians attitude towards the latrines, is that dis-
eases are believed to spread through seeing faeces and by faecal heat and odor in-
stead of faecal-oral transmission routes. In Ghana cleanliness and neatness are as-
sociated with moral and social purity and the motivations for constructing a latrine 
are not related to faecal-oral transmission of disease. (Jenkins & Scott 2006, 20.) 
According to the environmental health officers’ interviews, the main challenges 
the households encounter with extending the sanitation coverage in Ho are lack of 
funds, education, land and commitment. Also tenancy issues create a barrier. 
Unemployment and other causes for insufficient funds prevent people from hav-
ing access to latrines. Inhabitants do not have enough money to build one or they 
do not have the money to use the public latrines, which have a fee for the users. 
Also, in the low-income families, the limited funds usually find other uses. Urban 
areas tend to have more middle-income families (teachers, officials) compared to 
the rural areas where there are more low-income families, who get their livelihood 
from farming and odd jobs. (Sokah 2013a.) 
Land issues also set a challenge. The nature of the land might be problematic: if 
the surface level of ground water is high, it reduces the latrine type alternatives or 
the ground may be too hard to excavate. In urban areas, lack of space is also chal-
lenging. Even if inhabitants are willing to build a latrine, it might be impossible to 
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do so. (Sokah 2013a.) Population growth has led to overpopulated facilities and 
also the wealthy people lack access to proper sanitation facilities. Some tenants 
are forbidden to use the household latrine reserved only for the landlord. Improper 
lay-out causes problems, as the latrines are sometimes built in a way that empty-
ing the facility is impossible and after a while the latrine unusable. (Amegbor 
2013b.) 
Lack of commitment causes the inhabitants not using the latrine even if they own 
one. Combined with lack of education the inhabitants might misuse the facility or 
neglect the maintenance. The problem with the communal latrines is that in case 
of an emergency they might be too far away or the lack of motivation keeps from 
using one. (Amegbor 2013b.) In the rural areas non-existence of piping and water 
sources prevents people from constructing WCs. EHOs recommend the commu-
nity members to construct DTs instead. It is also more challenging to get the ma-
terials for the construction of a latrine if one lives in a rural community compared 
to urban settlements. (Glago 2013a; Sokah 2013b). Table 2. Sanitation challenges 
in Ho municipality combines the main challenges for expanding sanitation cover-
age in urban and rural areas in the municipality.  
Table 2. Sanitation challenges in Ho municipality 
Urban Rural Mutual 
Lack of space Extreme poverty Unemployment 
Tenancy issues Lack of piping Poverty 
Overpopulation Lack of water sources Lack of education 
Improper lay out Lack of service providers Lack of commitment 
  Old beliefs 
  Land issues 
 
The environmental sanitation legislation in Ghana is out of date and improperly 
enforced. The lack of resources sets barriers for the environmental sanitation work 
implemented by the officials. It has been noted that Ministries and Central Gov-
ernment Agencies try to transfer some of their own workload to the Assemblies 
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without increasing their budget. The lack of clear national goals of environmental 
sanitation as an important part of functioning community also causes challenges. 
Assemblies are also short on professional labor force because the field does not 
tempt people as it is understaffed. The insufficient cooperation between different 
departments and nonexistent policies set their challenges to the work. (SWA 
2014.) 
Challenges the EHOs face with the sanitation education are lack of training mate-
rials, insufficient amount of EHOs, risks when entering households (fear of vio-
lence), political interference, poor co-operation with other agencies and inade-
quate assistance from the police. For example each EHO should have approxi-
mately 500 inhabitants whose education they are in charge of, but the officers 
might have as many as 20 000 inhabitants in their district. (Amegbor 2013b.) 
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4 BEST PRACTICES OF LAUNCHING HOUSEHOLD SANITATION 
PROGRAMS 
The proper functioning of ecosan latrines requires more actions from the house-
hold and community than conventional latrines. Users need to realize the negative 
consequences of the improper maintenance and operation actions in order to avoid 
them. Households need to know how the system works and what the challenges 
are and they must have the commitment and knowhow to operate it. Urban areas 
are more densely populated than rural areas, which gives urban and rural projects 
their different premises. (Winblad & Simpson-Hébert 2004, 99.)  
Best practices of launching household sanitation programs are assessed in the fol-
lowing chapters by reviewing different sanitation projects in Africa. Three pro-
jects were selected based on their content, location and final reporting. The differ-
ences to the pilot in Ho are that the techniques vary inside the ecological sanita-
tion framework. In two of the projects the technique is urine-diversion dehydra-
tion toilet and in one project composting toilets without urine-diversion. Infor-
mation about launching urine-diverting decomposing toilet programmes in Ghana 
was not available. It needs to be taken into consideration that the projects have 
been implemented in different countries and in different cultures and sanitation 
environments.  
 Project descriptions 
Global Dry Toilet Association of Finland (GDTF) has been involved in three de-
velopment co-operation projects in Zambia (Lusaka 2008–2013, Kaloko 2006–
2013) and Swaziland (Msunduza 2007–2013). The aim of the projects was to im-
prove the sanitation status of the areas and improve people’s wellbeing by build-
ing DTs and water sources and giving hygiene education. Over 200 household and 
public latrines were built during the project. The technical design of the latrines 
was urine-diverting dehydration toilet (UDDT). (Huuhtanen 2013.) 
Under Malawi’s ecological sanitation program, 11 000 latrines have been built in 
Malawi since 2003. The program focused on constructing low-cost latrines. The 
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designs promoted through the project were Arborloo, Fossa alterna and urine-di-
verting toilet. Aborloo and Fossa alterna are composting pit toilets. When Aborloo 
is full, a tree is planted in the pit and the place of the latrine is changed. With 
Fossa alterna, there are two pits, which are alternated and the compost is dug out 
for utilization. (Stanford 2007, 1–3.) 
In Burkina Faso, a project on urban urine-diversion dehydration toilets and reuse 
was implemented between 2006 and 2009. The aim of the project was to provide 
sustainable, safe and affordable sanitation options for 1000 households in Ouaga-
dougou in Burkina Faso and to promote humanure management system which 
supports the natural nutrient cycle. The project promoted three different types of 
UDDTs, double-vaul, single-vault and a low cost “box toilet”. Supporting small 
and medium sized entrepreneurs working with sanitation was also one of the ob-
jectives of the project. (von Münch 2012, 23–24.) 
 Economic incentives 
In urban context, instead of costs for pipelines, water and treatment plants, ecosan 
latrines create costs through awareness-raising, education, monitoring and follow-
up. During piloting, in many cases, the costs of education, building demonstration 
latrines and central collection stations have been paid by the funding project or-
ganization. After the piloting phase, as the local work teams have been formed, 
the additional costs need to be the responsibility of local authorities and the DT 
users. Subsidies might give a false promise of a free latrine. If the collection and 
treatment of faeces and urine is handled by a service provider, the household will 
have additional maintenance costs for the latrine, which it has to pay regularly. It 
is advisable that the city would renew its service payment system for water and 
sanitation. (Winblad & Simpson-Hébert 2004, 104–105.)   
In the rural context, it is more likely for the household to utilize the products in 
agriculture. The most sustainable way to improve sanitation coverage in rural ar-
eas is to avoid subsidies. Either a subsidy should be paid to every household or 
then none of them. In many cases families cannot afford the design selected by an 
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outside party. Families should have the option to choose from a variety of differ-
ently priced latrines the one they can afford. (Winblad & Simpson-Hébert 2004, 
109–110.) 
In Zambia and Swaziland, the sum which each family needed to pay on their la-
trine was determined based on a Cost Sharing Strategy. The strategy had different 
categories and criteria and it took into consideration the vulnerability of the peo-
ple. The idea was that some of the families could afford to pay for their own la-
trine, but some needed assistance. However, everyone would though pay some 
amount for their latrine for it enhances ownership and commitment to the facility. 
(Huuhtanen 2013.) Cost sharing was also implemented in Malawi. The idea was 
that normally a family would pay a certain amount for the construction and small 
part of that money would go to the sanitation club’s fund. The funds were used to 
help the poorer households in obtaining latrines. The project gave five bags of ce-
ment to build the first latrines. The households contributed with workforce and 
providing materials for the roof and the walls. (Stanford 2007, 6.) 
In Burkina Faso, a certain amount of subsidy was given to the households to make 
the obtaining of the latrine easier (Table 3). For example, when building a double-
vaul dehydration toilet with cement superstructure, 61 per cent of the expenses 
were covered. The number of built latrines was not as high as the project had esti-
mated and though many of the households were interested in the latrines, they just 
could not afford one. The project decided to give an extra 38-euro subsidy to in-
crease the amount of built latrines and over 400 UDDTs were built during the next 
six months. (von Münch 2012, 23, 26.) 
Table 3. The amount of subsidy per latrine design in Burkina Faso (von Münch 2012, 26) 
 
33 
 
Money is always a good motivator. On community exchange visits to neighboring 
villages in the GDTF projects, the beneficiaries could see how much better crop 
others were growing and getting extra money selling their products. Exchange vis-
its also enabled exchanging knowhow between the villages. In places where diar-
rhoeal diseases caused regular epidemics, health aspects were a good motivator. 
Also improvement in status, provided by owning a latrine motivated some of the 
beneficiaries. Especially in rural areas free fertilizer was the best motivator. 
(Huuhtanen 2013.) In Burkina Faso, faeces and urine were collected from the 
households by service suppliers to eco-stations and treated, distributed and sold to 
farmers. To increase acceptance of utilization of compost and urine in agriculture 
the products were labelled as “liquid fertilizer” and ”solid fertilizer” in local lan-
guage. (Von Münch 2012, 24–25.) In Malawi the compost was used by the house-
holds themselves. The benefit of the free fertilizer became the best way to market 
the DTs. Improvements in health were seen as extra benefit. (Stanford 2007, 7.) 
 Participation and business creation 
According to Winblad and Simpson-Hébert, it is important to use participatory 
methods in ecosan projects to ensure project sustainability. Learning methods 
such as Sarar and PHAST are used in sanitation programmes. Sarar concentrates 
on a human growth-oriented approach, which enables individuals and groups to 
succeed in the project activities, such as action planning, commitment to sustaina-
ble improvements and follow-up. In Participatory Hygiene and Sanitation Trans-
formation initiative (PHAST) a step-by-step approach enables locals to assess 
their resources, lacks and challenges and the ways to overcome them. (Winblad & 
Simpson-Hébert 2004, 101–102.) 
In GDTF projects, EnviroClubs and sanitation clubs were formed as a platform of 
sharing information and ideas. A key element for the success of the clubs was get-
ting people activated. Clubs also involved people to the project. The clubs were 
meant for DT owners, neighbors, community leaders and everyone interested in 
the subject. In Kaloko, a central committee was organized for the clubs, to ensure 
that the knowhow of the clubs would not perish after the project ended. 
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(Huuhtanen 2013.) In Malawi, the project started with the officials arranging a 
meeting with the villagers and village chiefs to discuss sanitation in their commu-
nity. PHAST and the sanitation ladder were used to assist the villagers in realizing 
the main hygiene practices and sanitation problems they wanted to deal with. If 
the villagers decided to form a sanitation club, it was the main way to promote the 
use and building of DTs and giving advice. The success of the clubs depended on 
getting an interested local person involved, who had the resources to motivate oth-
ers. Especially when the new technology was introduced, the clubs were active 
but the activity seemed to reduce after locals got their subsidies. (Stanford 2007, 
5.) 
In Lusaka, the project created several community based enterprises (CBE). They 
work on waste management, construction of DTs, emptying and maintaining DTs 
and making bricks. A theatre group was also formed based on the CBE approach. 
These companies employ dozens of locals. According to GDTF, CBEs are the 
most sustainable solution as they provide regular income and are likely to operate 
even after the project has ended. Also, the brick makers and the theatre group had 
expanded their business outside the project. (Huuhtanen 2013.)  
In Burkina Faso the strategy of the project was to work closely with communal 
authorities, community-based organizations and the local small and medium sized 
enterprises (SMEs). The aim was to get these actors committed well to the project 
to ensure the sustainability of the sanitation systems after the project has ended. 
Promoting SMEs was one of the aims of the project. Over 100 persons were 
trained to construct latrines and work as maintenance and operation service pro-
viders for the households. Also 800 gardeners and farmers were trained on how to 
use compost and urine in cultivation. (Von Münch 2012, 21–22, 26.)  
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 Education and awareness raising 
Urban projects usually start with the education of city employees and decision 
makers on the costs and benefits of the ecosan. Exchange visits to communities, 
which have successfully adopted the ecosan approach, are recommended. Before 
building of the dry toilets begin, a large scale education campaign needs to take 
place. Building demonstration latrines helps the households to prepare for what is 
coming. Education can be focused on men’s and women’s organizations, schools 
and religious groups. Radio, television and newspapers can be utilized in the pro-
motion work. Training must be extended to all parties involved: local authorities, 
builders, service providers and household. Household training should be on a per-
sonal and family basis. (Winblad & Simpson-Hébert 2004, 102–103, 106.) 
In rural projects, the importance of participating users in the implementation of 
the project and providing adequate instructions is stressed. Women should be paid 
special attention to for they are the ones taking care of water, sanitation and hy-
giene related issues at home and they teach the children. One of the most effective 
ways to convert people to ecosan is to pay a visit to a neighbor’s house to see a 
well-functioning latrine. Working through well-known local organizations is usu-
ally the best option. It is advisable to utilize the existing main communication 
channels in the community. (Winblad & Simpson-Hébert 2004, 106–108, 111). 
In the GDTF projects education and awareness-raising were an important part of 
the project. The field work was done by local organizations. In the beginning of 
the project in Swaziland, thousands of local people participated in the theatre 
group´s performances and participatory events to learn about hygiene and sanita-
tion. Information was shared by Sanitation Experts at EnviroClubs. In Zambia ex-
isting information channels were utilized in the education; when mothers were 
queuing to Under Five Clinics or Health Out Posts, material on hygiene and sani-
tation were handed out. In the second phase the focus of the education was on the 
dry toilet users; personal guidance was given to the families. Local organizations 
also organized workshops, where hygiene and sanitation related issues where 
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trained in practice. For example use of the toilets, handling and utilizing the com-
post and maintenance of the toilet were done in practice with the families, so they 
would be able to continue to take care of the facility after the project ended. 
(Huuhtanen 2013.)  
In Malawi, advocacy campaigns and media were used for the promotion work, but 
they realized the best ways to promote were word of mouth and physical demon-
stration. Over 20 demonstration-sites with the different types of DT designs were 
built to the area. The sanitation clubs had sanitation shows and open days at the 
sites as promotion. The success factors for the project were those motivated indi-
viduals who excited others, and also women, who made excellent promoters and 
latrine builders. Community-awareness was raised with workshops and demon-
stration toilets, but they did not increase the building of the latrines as much as 
wanted. Cooperation with cement product providers resulted in providers starting 
to manufacture essential toilet parts and promoting DTs. They formed a bigger 
network and got special “agents” doing the promotion work in hard to reach parts 
of the area. (Stanford 2007, 5–7.) 
In Burkina Faso, the project was started with information campaigns on health, 
hygiene and sanitation. The current situation in the town was discussed during 
these campaigns with the locals. Capacity building was done for government, civil 
society and private sector. In awareness-raising, television, radio, internet and 
newsletters were utilized and lectures and training were implemented on national 
and international level. Training was provided especially on the maintenance of 
the latrines and on utilization of the compost and urine. (von Münch 2012, 23, 
26.) Both in Zambia and in Burkina Faso lobbying the sanitation cause has been 
an important factor for the success of the project. In Zambia sanitation has be-
come a national issue, which had a great impact on the project. In Burkina Faso, 
lobbying resulted in forming a national technical working group for sustainable 
sanitation and the selection of a national ecosan coordinator. (von Münch 2012, 
26; Huuhtanen 2013.) 
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5 SOLUTIONS FOR STANDARD HOUSEHOLDS 
 Definition of standard households 
Two dry toilet models were designed as part of this study. Based on the EHOs’ in-
terviews and the statistics of the Mid-Term Development Plan, a standard urban 
family and a standard rural family lacking sanitation were defined. DT models 
were designed for these target groups and then take into consideration their spe-
cial needs. The Medium Term Development Plan 2010−2013 states that in Ho 
Municipality, 35 per cent of the inhabitants dwell in urban towns, whilst the rest 
65 per cent live in rural areas. Over 70 per cent of the poor live in rural areas 
(MTDP 2010, 32–34.)   
According to the MTDP, the average household size in urban settlements varies 
between 4.1 and 4.7 persons (2010, 32). According to the EHOs’ interviews the 
standard urban family lacking sanitation is a single parent family (Amegbor 
2013b; Glago 2013b). According to the EHOs, the average urban family earns be-
tween 200 and 800 Ghana cedis a month and works e.g. for the government or in 
the education field. In Ho Municipality, it is estimated that 27 per cent of the pop-
ulation are above poverty lines (Figure 14). The upper poverty line in Ghana is an-
nual 900 Ghana cedis (249 euros) income. The definition of a standard urban fam-
ily is a single parent family of four with an annual income of 6000 Ghana cedis 
(1660 euros). 
 
Figure 14. Number of poor people in Ho municipality (MTDP 2010, 34) 
Poor
14 %
Extremely poor
59 %
Other
27 %
Number of poor in the municipality
Poor Extremely poor Other
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The MTDP states that the rural family size ranges from 3.2 to 6.6 depending on 
the community. The standard rural family in this study is therefore five persons. 
More than half of the population in the municipality fall under the extreme pov-
erty line, which is annual 700 Ghana cedis (194 euros). Based on the EHOs’ inter-
views, the annual average income for a family of five in rural settlements is 1200 
Ghana cedis (332 euros). According to the MTDP (2010, 37) extreme poverty is 
most common in the rural areas in Ghana and in Ho municipality focuses espe-
cially on the food crop farmers. 49 per cent of the population in the municipality 
are farmers or keep animals. The definition of the standard rural family is there-
fore a family of five, involved in farming, making 1200 Ghana cedis a year. 
 Recommended technical models 
5.2.1 Urban areas 
The recommended model for the urban settlements is a double-vault DT (Figure 
15). The complete drawings of the urban DT are in Appendix 3. The model was 
also recommended for households by the EHOs in the sanitation training imple-
mented in Ho. EHOs also favored the seat model instead of squatting model, and 
urine diversion and composting on-site. EHOs advised that the facility should be 
owned by the landlord and cleaned by the users. (Aalto 2013b). The double-vaul 
system is less cost-intensive than rotating and single-vault systems, requires less 
space than rotating and bucket toilets as the composting is implemented on-site 
and more hygienic than the other models as the compost is mature when emptied. 
The double-vaul system also needs less maintenance compared to the other sys-
tems. The revolving system and single-vault systems are too cost-intensive even 
for the urban areas to be promoted. The single-vault system has problems with 
emptying the compost as raw material might be mixed up with the compost. It 
also requires more turning of the compost than the other systems. In the rotating 
system, compost might not be mature when the system needs to be emptied and 
off-site composting is then required. Off-site composting would require extra 
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space. The bucket system also needs off-site composting and regular carrying of 
fresh faeces to the composting site. 
 
Figure 15. Urban DT 
As the people in urban settlements are more likely to have better income com-
pared to rural settlements, the model selected is more cost-intensive. The whole 
facility is built from durable materials, which stand time and weather. It is a bench 
style latrine, which has two alternating seats. The urine diversion is implemented 
with a plastic seat which has a combined funnel. The design requires only one 
plastic seat, which is altered according to the vault in use. Urine is conducted for 
collection with piping, which has a five degree slope to ensure adequate flow. 
Urine is collected to jerry cans, which are easy to handle, switch, store and obtain. 
The jerry can is placed into a pit in case of an overflow. 
The double-vaul system eases the maintenance of the facility as the faeces is com-
posted on-site. One vault is used for a year and then the compost is left to mature 
and the second vault taken into use.  After one year, the compost can be emptied 
for utilization in agriculture. As there is limited space in the urban settlements, the 
model is selected so that it requires less space compared to off-site composting 
near the site. The vent pipe is situated in the middle of the vaults to ensure suffi-
cient air flow to both vaults.  
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Materials used in the design are meant to be durable and withstand all kinds of 
weather, so the facility will last for a long time and needs only minor mainte-
nance. The walls, floor and vaults are made out of concrete. Concrete vaults are 
also needed to keep the faeces from getting into contact with water. The door for 
the entrance is wooden. The vaults’ doors are made out of metal, which is painted 
against rust. Paint coat will make the doors more durable against weather 
(Wateraid 2011, 46). The roof of the facility is made with metal sheets. The toilet 
seat and the lid are plastic. The urine diverter attached to the seat and the piping 
used for conducting urine are also made out of plastic. Plastic was selected be-
cause it is an inexpensive material and easy to replace. It also endures urine well. 
There should be a slope on the piping to avoid stagnation. To reduce ventilation, 
odors and nutrient loss from the urine, the end of the pipe should be placed 7.5 
centimeters from the bottom of the jerry can. The vent pipe is PVC or other plastic 
material (Wateraid 2011, 46). 
Hand washing can be implemented with a similar system which is used at the 
schools (Figure 16). A water container with a tap is placed on a wooden table 
structure. The container should have a lid to keep litter out. Underneath is a plastic 
bowl, which collects the used water to be utilized for example in watering. When 
the container is empty, it can be refilled with a bucket. The system can also be 
merged to the latrine facility so that rain water from the roof is conducted to the 
container with gutter and a pipe. 
 
Figure 16. Hand washing system for urban areas (Aalto etc. 2012, 16) 
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In the following table (Table 4), the needed capacity of the vault is estimated 
based on the number of latrine users. One person produces approximately 50 kilo-
grams (equivalent to 50 liters) of faeces per year (Aalto etc. 2010, 34). The vault 
can only be filled up to 75 per cents of the maximum capacity (Water for the 
world 2014, 5) to ensure adequate airflow and space for maintenance tasks. For 
the standard urban family of four, the recommended capacity of the vault is 0.27 
cubic meters. 
Table 4. Capacity of the vault 
Number of 
users 
Quantity of 
faeces per 
year (liters) 
Capacity of 
faeces per 
year (m3) 
Filling % of the 
vault after one 
year 
Needed capacity 
of one vault (m3) 
1 50 0.05 75 0.07 
2 100 0.1 75 0.13 
3 150 0.15 75 0.20 
4 200 0.2 75 0.27 
5 250 0.25 75 0.33 
6 300 0.3 75 0.40 
7 350 0.35 75 0.47 
8 400 0.4 75 0.53 
9 450 0.45 75 0.60 
10 500 0.5 75 0.67 
 
Based on the number of users, the needed capacity of the urine cans is evaluated 
(Table 5). It is estimated that one person produces approximately 300-550 litres of 
urine per year (Rieck etc. 2012, 22). In warm condition like Ghana the amount of 
urine is minimized. Also, many of the users in the family are children. The aver-
age amount used in these calculation is therefore 300 litres per person. A family of 
four then produces 1200 litres of urine per year. If they select the 20 liter jerry can 
for their facility, the can needs to be changed 60 times during the year, equivalent 
to emptying every six days. Selecting the 40 liter jerry can means 30 emptying 
times in a year, resulting in changing the cans every 12 days. The 20 liter jerry can 
is recommended for the urban standard family. Taking into consideration the one 
month storage period, the standard urban family would need seven jerry cans to 
handle the urine collection (six per month and one extra can). 
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Table 5. Capacity of the jerry cans 
5.2.2 Rural areas 
The technical design recommended for the rural settlements is a bucket latrine. 
The complete drawings are illustrated in Appendix 4. Hand washing can be imple-
mented with a low-cost tippy tap. The bucket latrine was selected because it de-
creases building costs as the design does not require much concrete. Concrete has 
been the most cost-intensive part of the DTs built during the project. The model 
was also recommended as a low-cost DT by the local builders in the artisan train-
ing. The builders also advised to build a lasting foundation for the latrine and use 
local materials for the roof and the walls. The bench style was recommended for 
the latrine. (Kettunen & Osmonen 2013.)  
The rotating and single-vault systems were excluded because of their high price. 
The double-vaul is also more expensive than the bucket toilet. Bucket toilet can be 
constructed with considerably lower costs though it is more labor-intensive than 
the other systems. DT is a good solution for the rural areas because it does not 
need water or piping. Building the vault underground was not selected, for it re-
quires digging, underground structures and the vault might fill up with water dur-
ing the rainy season.   
No. of 
users 
Quantity of 
urine per 
year (liters) 
Capacity of 
the Jerry 
can (liters) 
No. of 
emptying 
per year 
Interval 
(days) 
Capacity of 
the Jerry 
can (liters) 
No. of 
emptying  
per year 
Interval 
(days) 
1 300 20 15 24 40 8 40 
2 600 20 30 12 40 15 20 
3 900 20 45 8 40 23 16 
4 1200 20 60 6 40 30 12 
5 1500 20 75 5 40 38 10 
6 1800 20 90 4 40 45 8 
7 2100 20 105 3 40 53 7 
8 2400 20 120 3 40 60 6 
9 2700 20 135 3 40 68 5 
10 3000 20 150 2 40 75 5 
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A challenge with the bucket model is that the law forbids bucket latrines because 
faeces has been emptied to the environment without treatment. Therefore it is im-
portant to conduct the introduction of the technique through a supervised pilot 
programme. It is also important to get the approval for the pilot from local deci-
sion makers is important. It would also be beneficial to think about the name of 
the model used in the promotion work. 
The rural model is a bench style latrine with one plastic seat and urine-diverter 
(Figure 17). Inside the bench there is a jerry can, where urine is conducted with a 
hose. To reduce ventilation, odors and nutrient loss, the end of the hose should be 
placed 7.5 centimeters from the bottom of the jerry can (Wateraid 2011, 46). The 
bucket for the faeces is also situated inside the bench. Placing the jerry can and 
the bucket inside the bench minimizes the amount of building materials needed. 
Using a bucket for the collection of the faeces enables variation in the number of 
users. A vent pipe is situated in the right corner of the bench. There is a plastic 
bucket for the dry matter. The model has only one step in it so it will be easy to 
access even for the elder or disabled people. The facility can be built against an 
existing wall to reduce costs. 
 
Figure 17. Urine and faeces collection in rural DT 
When the bucket fills up it will be emptied to an off-site composting site, which 
can be joint for the whole community. The bucket will be sealed with a lid during 
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handling to ensure safety. A communal composting site also reduces costs and 
maintenance tasks. For example, a community of fifty people would require 3.3 
cubic meters of capacity for the off-site composting, which is equivalent for a 1 
meter high, 1.5 meter long and 2 meter wide container. It should fulfill the same 
requirements as the compost vault. 
The parts used are cheap to purchase and materials are cheap local materials. The 
base is ten centimeter thick concrete base (Wateraid 2011, 46) with an edge made 
out of concrete blocks to keep the water out. The walls are made of mud and thin 
trees or bamboo can be utilized in the structure. The roof is covered with thatch 
like in the traditional buildings in the country side in Ho municipality (Figure 18). 
The look of the model follows the traditional building style of the rural areas so 
the latrines will blend in to the community. The bench is made of wood or bam-
boo and mud and the seat is plastic seat with a lid. A big bamboo is used as the 
vent pipe. It was also taken into consideration when designing the model, that it 
would be easy to repair minor faults with local available materials and by the us-
ers themselves. It will increase the sustainability of the facility as the users can re-
pair and change parts to the latrine when needed.  
 
Figure 18. Local building style in the rural areas (Photo Piritta Kettunen) 
The capacity of the buckets (Table 6) can be estimated according to the number of 
users. If one person produces 50 litres of faeces per year, a standard rural family 
of five produces 250 litres of faeces per year. If they use a 20 liter bucket it needs 
to be emptied 13 times during the year. Selecting a 40 liter bucket reduces the 
number of emptying accordingly to six times per year. Using a 60 liter bucket 
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would result in four annual emptying times. For the standard rural family, the 40 
liter bucket is recommended to optimize the number of emptying in a year. A fam-
ily of five produces 1500 liters of urine annually. Based on Table 4 the 40 liter 
jerry can is recommended for the rural family, to reduce the number of emptying 
needed. The frequency of the emptying would be every ten days. Five jerry cans 
are needed to handle the urine collection (four per month and one extra can). 
Table 6. Capacity of the bucket 
No. of 
users 
Quantity of 
faeces per 
year (liters) 
Capacity of 
the bucket 
(liters) 
No. of 
emptying 
per year 
Capacity of 
the bucket 
(liters) 
No. of 
emptying 
per year 
Capacity of 
the bucket 
(liters) 
No. of 
emptying 
per year 
1 50 20 3 40 1 60 1 
2 100 20 5 40 3 60 2 
3 150 20 8 40 4 60 3 
4 200 20 10 40 5 60 3 
5 250 20 13 40 6 60 4 
6 300 20 15 40 8 60 5 
7 350 20 18 40 9 60 6 
8 400 20 20 40 10 60 7 
9 450 20 23 40 11 60 8 
10 500 20 25 40 13 60 8 
 Need for support systems 
Expansion of the dry toilet technology to households in Ho needs to be planned 
carefully. Households will be needing education, awareness raising, enhancement 
of motivation to build a latrine and support groups to carry through the process 
and to give advice.  
Plenty of education and awareness raising on sanitation issues has already been 
done in Ho through the North South Local Government Cooperation programme. 
Workshops, education, sanitation week, composting training and field tests have 
been organized. Officials, school staff, pupils, students, villagers and other stake-
holders have been educated. The environmental health officers have been trained 
on the DT concept and many of them participated in the artisan training. A DT pi-
lot has been implemented at four schools and composting training has been done 
at the schools and in the village of Akrofu Xeviwofe as well. Field test were done 
by Ho Polytechnic and two trainees from LUAS in six villages: Tamyigbe, Nyive, 
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Matze, Hlefi, Dzolokpuita and Abutia. One test field is located in the Ho Town-
ship area and one at Ho Polytechnic. (Knuuttila & Merontausta 2013.) 
5.3.1 Urban areas 
Education and awareness-raising should be done in a large scale in the beginning 
of the pilot. Next it would be advisable to form sanitation clubs to combine the in-
terested people together and to ease information sharing and DT promotion work. 
For example the Ho Town area is divided into sections and each sector has its own 
environmental health officer. EHOs are responsible for monitoring the households 
in their area and doing sanitation promotion work. Sanitation clubs would ease the 
EHOs work load as they could reach more people at the same time. DT promotion 
could also be implemented at household inspections, if the family is lacking 
proper sanitation facility. Hygiene, DT concept, composting, utilization of end 
products in agriculture and safe maintenance of the facility should be focused on 
the training. 
Tenancy issues should be tackled by reaching out to landlords. According to a Ho 
bye-law, they are responsible for providing a latrine for their tenants’ use. The 
EHOs could concentrate their promotion of DTs in the urban areas on landlords. 
The motivation of the landlords can be improved by giving them rights to sell the 
compost and urine and gaining the profits for them. The tenant would get a proper 
latrine and the landlord could cover the purchasing and maintenance expenses by 
selling the end products. Also focusing the promotion work to the areas where 
school DTs already exist, would be beneficial. The pupils already know how to 
use the latrine, understand about the concept and maintenance and can advise their 
families.  
Demonstration latrines should be built to each sector. Demonstration latrines 
should be provided for families who have their own household garden and can uti-
lize the compost and urine at home. Operation shows and open days could be or-
ganized to get the people more familiar with the DT and its beneficial effects on 
47 
 
the crop. A well-functioning toilet and better crop will act as good motivators for 
the urban people to obtain a latrine of their own. 
In the piloting phase the costs of education and demonstration toilets should be 
covered by the funding organization. After the pilot phase local authorities and 
DT users are responsible for the additional costs. The users need to understand 
that they are responsible for the repairs and maintenance of the DT. The standard 
urban family has adequate income to purchase the DT. Paying for the commits 
families to the facility and ensures better maintenance and usage. Both models 
should be available for the households to choose from, to provide different price 
options.  
5.3.2 Rural areas 
The villages where the composting training and the field tests were implemented 
would be ideal for piloting household DTs. The villages have already accepted the 
concept and have know-how on composting and utilizing compost and urine in 
agriculture. Education on hygiene and the use and maintenance of the DT should 
be provided for the villagers. There is a plan to build two institutional DTs to a ru-
ral village and it would be beneficial to expand the education and awareness rais-
ing to the whole village and promote household latrines at the same time. The san-
itation ladder and participatory methods such as Sarar and PHAST can be utilized 
in the education. Training should always be practical. After more comprehensive 
education, the households should be trained to use and maintain the latrine on per-
sonal and family basis.  
The Community-led total sanitation programme can be utilized in the education, 
awareness raising, motivating and promotion of DT technology. As the EHOs 
have already approached the rural communities through the programme, they can 
provide information on DT technology as they are advising the community on the 
different latrine types. If the community does not have enough experience of 
building, EHOs can give the contact information of the local builders to the com-
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munity members as they got incontact in the artisan training. EHOs have an im-
portant role in controlling the quality of the building process and advising on tech-
nical questions. 
After sufficient education and awareness raising, motivation of the villagers for 
building a latrine should be enhanced. Sanitation clubs are recommended also for 
the rural areas. Exchange visits can be conducted to villages where household DTs 
have successfully been used and the utilization of compost and urine in agriculture 
is implemented. Villagers can exchange know-how and seeing the results of the 
free fertilizer and soil amendment will increase motivation to build latrines.  
Demonstration latrines can also be built in the villages. One option would be to 
provide latrines for the natural leaders recognized in the community-led total sani-
tation programme. These persons are active people that have shown interest in im-
proving the sanitation status of their village. They would be more likely to keep 
the facility in good condition and be motivated to promote the technique. Open 
days could be organized for people to get the chance to get acquainted with the fa-
cility and its operation and see a well-operated DT in use.   
As most people in the rural areas are involved in agriculture, the free fertilizer and 
soil amendment are the best ways to motivate people to build a latrine for them-
selves. Improvements in crop yield mean more food and extra income for the fam-
ily. Improvement in health can be seen as an extra benefit. As the rural areas in 
Ho tend to suffer from extreme poverty, obtaining any latrine is challenging for 
the households. Rural households should be allowed to provide labor force and 
building materials in order to reduce the building costs. Both models should be 
available for the households to choose from, to provide different price options.  
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6 CONCLUSIONS AND RECOMMENDATIONS 
The aim of the study was to define two household dry toilet models, standard ur-
ban and rural families and support systems they need to adopt the dry toilet tech-
nology. The environmental health officers’ participation in the promotion work 
was also taken into consideration. Results of the study will be utilized in the im-
plementation of the household dry toilet pilot in Ho municipality in Ghana. 
The environmental health officers of Ho municipality, lack resources to properly 
implement sanitation work in the municipality. To improve the sanitation status in 
Ho, this study provides two dry toilet models, with different target groups, to the 
officers’ use. Also, the different aspects of launching household dry toilet pilots 
have been assessed to provide the best practices to the officers’ knowledge. The 
following activities are recommended for the environmental health officers to im-
prove the sanitation status of Ho: 
 DT promotion as part of normal sanitation work. 
 DT promotion through CLTS. 
 EHOs supporting formation and functioning of sanitation clubs. 
 Utilizing connection between EHOs and constructors. 
 Quality control and guidance. 
 Pan latrine owners recognized and advised by EHOs.  
The information in the tables concerning capacity of the vaults, capacity of the 
buckets and capacity of the jerry cans, may be utilized in the EHOs sanitation 
work and DT promotion and guidance. They also facilitate the work of the DT 
constructors, as they can use the tables when estimating the size of the vaults or 
bucket for the facility and deciding on the size of the jerry cans.  
Ghana is a country with strong hierarchy. Therefore, it is advisable to involve the 
Regional Community Water and Sanitation Agency to get the approval for the dry 
toilet technique and its promotion work from the parties involved in the water and 
sanitation decision making in the municipality. Also, in rural areas all the deci-
sions concerning the community goes through the chief of the village. 
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The standard urban family lacking sanitation is a single parent family with three 
children. In urban areas the recommended latrine model is the double-vaul system. 
It provides a compact, easy-maintenance, on-site composting option for the urban 
dwellers. The following activities are advised in urban areas to ease the adoption 
of the DT technology: 
 Formation of sanitation clubs. 
 Focusing promotion to areas which have DT pilot schools.  
 Focusing promotion on landlords. 
 Demonstration latrines for households who have their own gardens. 
 Exchange visits to DT pilot schools. 
 Education and training done in practice. 
The standard rural family is a family of five, who practice food crop farming. In 
the rural areas the recommended latrine is the bucket toilet. It is a low-cost, tradi-
tional style, urine diverting toilet, which provides free fertilizer for agricultural 
uses. Faeces is composted in a communal composting container to provide soil 
amendment. As the latrine improves the family’s sanitation situation, it also im-
proves their income with better crop. The model is a compact unit, which can be 
built against an existing house and the family can provide materials and labor 
force to reduce the building costs even more. There are laws against the traditional 
bucket toilet, but with proper marketing and promotion work the ecological sani-
tation aspects can be highlighted and the model will not be confused with the tra-
ditional bucket latrine. The following activities are advised for the rural areas: 
 Focusing DT promotion to the villages which have had the field tests, 
composting training, CLTS or school DT.  
 Formation of sanitation clubs. 
 Exchange visits to other villages. 
 Demonstration latrines for CLTS natural leaders. 
 Education and training done in practice. 
 Let people provide building material and work force. 
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The focus of the promotion work needs to be on motivating people to want a la-
trine through promotion of free fertilizer and soil amendment and improvement in 
sanitation situation and health. Behavioral change is also emphasized, because the 
increase in the number of latrines does not correlate to their use. Subsidies for 
building latrines are not recommended as they tend to have negative effects on the 
sustainability of the latrine and its usage. 
There are uncertainties, which need to be monitored during the piloting phase. Es-
pecially with the double-vault latrine, it needs to be observed if the capacities of 
the vaults’ are adequate and guide the users to follow the number of users deter-
mined in the construction phase. Also the profit gained from the end products 
should be assessed, for the results to be utilized in further studies and when plan-
ning for expansion of DT projects. Composting needs to be monitored, especially 
with the bucket latrine. It needs to be ensured that the buckets are emptied to the 
communal composting site and that the compost is mature when applied as soil 
amendment. 
The urban and rural designs need to be assessed by the local authorities and im-
provements on the models done accordingly. After the piloting phase feedback 
from the users should be collected and, if needed, changes made to the designs. 
After the piloting phase a feasibility study can be conducted among the household 
DT users to assess the downsides and benefits of dry toilet technology in the 
households. 
A lot needs to be done for Ho municipality to meet its sanitation targets. Proper 
sanitation is a basic human right, which everyone should be entitled to. Water 
closet is not a sustainable form of sanitation. Polluting water bodies and wasting 
precious nutrients cannot proceed forever. Promoting dry toilet technology in de-
veloping countries increases the acceptability of the technique, but also the devel-
oped countries should adopt dry toilets back to their societies. Dry toilet technol-
ogy solves many sanitation challenges in Ho municipality. After the piloting 
phase the household dry toilets can be applied to other parts of Ghana to improve 
the national sanitation status.  
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APPENDIX 1. Interview on the Community-led Total Sanitation 
1. When has the CLTS started in Ho? 
2. Which kinds of objectives does the CLTS have? 
3. Who are involved?  
a. Officers/other stakeholders 
4. How is the CLTS implemented in Ho? 
a. Timetable 
b. Resources 
c. Expected results 
5. What are the challenges in motivating the communities? 
6. What are the success factors to a successful CLTS intervention? 
7. What kind of results has the program had in Ho? 
8. How could DT be promoted through CLTS?  
 
 
 
  
  
APPENDIX 2. Interview for Environmental Health Officers 
1. Which are the typical households that are lacking sanitation facilities? 
a. Size 
b. Income 
c. Urban/rural 
2. What are the biggest challenges that the households have in getting a sani-
tation facility? 
a. Urban/rural 
3. How can the Municipal Assembly assist and support the households in 
adopting dry toilet technology? 
4. What tools do the Environmental Health Officers / Assistants have for im-
proving sanitation status in Ho? 
5. Are there any differences in the officers´ work / recommendations / tools 
between urban and rural communities?  
 
 
 
 
 
 
 
 
 
 
  
APPENDIX 3. Drawings of the urban dry toilet.  
 
  
APPENDIX 4. Drawings of the rural dry toilet. 
